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3HHAMHKA HMMY HOr JIOEYJIHHOB 
H HMMYHOKOMIIETEHTHblX JIHMOOIJHTOB 
Y MOPCKHX CBHHOK nPH 3KCIIEPHMEHTAJIbHOM ACKAPHA03E 

B. K. Bepe>KKO, 3. EopouiKOBa, M. EeHKOBa 

IIpHBOflHTCH flaHHbie HO H3MeHeHHK> ypOBHH CBIBOpOTOHHBIX HMMyH 0 rJI 06 yJIHH 0 B (KJiaCCOB 
Ig M h Ig G), HMMyHOKOMneTeHTHBix T- h B-jihm$ob;htob b jihm$oh,ei;hbix opraHax (cejie3eHKa, 
6pBi>KeeHHBiH, nopTajiBHBiH h cpeflocTeHHBiii ji/y3JiH) h cnen;H(|HHecKHx aHTHnapa3HTapHBix 
aHTHTeJI y MOpCKHX CBHHOK B ftHHaMHKe 3KCHepHMeHTaJIBHOrO aCKapH,n;03a. 

MMMyHorjioSyjiHHti npe^CTaBJinioT co6oh OoJiBinyio, reTeporeHHyio no pn^y npn- 
3HaKOB nonyjmpmo cbibopotohhbix SejiKOB, BKJiiouaiomHx aHTHTejia pa3JiHHHOH 
cnepn^nnHOCTH. IIomhmo $H3HKO-XHMHuecKHX n CTpyKTypHBix pa 3 Jinnnn KJiaccbi 
HMMyHorjioSy jihhob pa3JiHnai0TCH no SnoJiorHuecKHM CBOHCTBaM h peaKijHHM, bbi- 
nojmneMBiM b opraHH3Me. 

no ji;aHHBiM pH,n;a HCCJieAOBaTejieH, aHTHTejia pa3JrauHBix KJiaccoB HMMyHorjioSy- 
jihhob, cenperapyeMBie b otbot Ha 3apa>KeHHe rejiBMHHTaMH, oSjia^aioT Heo^HHa- 
KOBOH aKTHBHOCTBIO B HMMyHOJIOrHUeCKHX peaKIJHHX H HX COOTHOineHHe MeHHeTCH 

Ha pa 3 HBix aTanax HHBa 3 HH (nojieTaeBa, Oe^opoBa, 1972; Crandall, Crandall, 
1971, 1972; Matossian e. a., 1977; Bout e. a., 1980; Hughed e. a., 1981). O^hh 

H3 HHX, KaK Ig M — aHTHTejia, BBipadaTBIBaiOipneCH B paHHHe CpOKH HHBa3HH, 
He $HKcnpyioT KOMnjieMeHTa h He arrjiioTHHHpyioT qacTHipj jiaTenca, ^pyrne me — 
Ig G — aHTHTejia, HanpoTHB, yuacTByioT b o 6 enx peaKpnnx (Cuperlovic, Lalic, 
1970; Korek, Crandall, 1972; Bout e. a., 1980; Liffle James e. a., 1982). 3Kcnepn- 
MeHTaJiBHo ^0Ka3aHa Taione Heo^HHaKOBan pojib aHTHTeji, othochid,hxch k pa3HBiM 
KJiaccaM HMMyHorJio 6 yjiHHOB, b HMMyimoH 3am;HTe npn rejiBMHHT03ax (Gre^aHH, 

1971; Jones e. a., 1970; Metzger, Pery, 1975; Murell, 1981). 

nocKOJiBKy H3BecTH0, HTO Ha pa3HBix aTanax rejiBMHHT03Horo npopecca npe- 
BajinpyeT CHHTe3 aHTHTeji Toro hjih hhoto KJiacca, BcecTopomiee HCCJie^oBaHHe hx 
cbohctb MOH^eT R&Th 6oJiee KOHKpeTHoe npe^CTaBJieHne nan o xapaKTepe B3aHMO- 
^encTBHH aHTHTeji c aHTnreHOM h ajiHMHHaipiH nocjie^Hero, Tan h o MexaHH3Me 
naTo$H3HOJiorHnecKHx peanpHH, npoHCxoAHiu;Hx b opraHH3Me >khbothbix h uejio^- 
Bena npn 3apa>neHHH rejiBMHHTaMH c ijejiBio onpeAeJieHHH nyren paijnoHaJiBHon 
TepanHH. Em;e SoJiBinyio 3HauHM0CTB npnoSpeTaioT no,n;o6HBie nccjie^oBaHHH, npo- 
BO^HMBie O^HOBpeMeHHO C H3yneHHeM ^HHaMHKH HMMyHOKOMneTeHTHBix KJieTOK 
b npoijecce HHBa3HH, hto b KOHeuHOM HTore no3BOJiHT pacmnpHTB Hamn npe^CTaBJie- 
hhh o B3aHM0^eHCTBHH ryMopaJiBHo-KJieTouHBix HMMyHHBix MexaHH3MOB npn rejiB- 
MHHT03aX. 

B cbh3h c H3Jio>KeHHBiM Hamn HCCJie^oBaHHH npe,n;ycMaTpHBaJiH H3yneHne kh- 
HeTHKH CBIBOpOTOHHBIX HMMyH 0 rJI 06 yJIHH 0 B (KJiaCCOB Ig M H Ig G), AHHaMHKH 
HMMyHOKOMneTeHTHBix JIHM^OPHTOB H aHTHnapa3HTapHBIX aHTHTeji npn JiapBaJIB- 
hom acKapH^03e c pejiBio ycTaHOBjieHHH B3aHMO£eHCTBHH Me>K^y ryMopaJiBHo-KJie- 
TOHHBIMH HMMyHHBIMH peaKIJHHMH npH 3T0M reJIBMHHT03e. 

METO^HKA 

Pa 6 oTa Sbuia BBinoJiHeHa Ha BKcnepHMeHTajiBHo 3apa>KeHHBix acKapn^aMH Mop- 
ckhx CBHHKax. B nepBOM onBiTe HcnojiB30BaJiH 50 mopckhx cbhhok, pacnpe^ejieH- 
hbix Ha 10 rpynn no 5 >khbothbix b Kan^on, o^Hy H3 kotopbix (kohtpojib) 3apa- 
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Hsemiio He noftBepraJiH, a ocTajiBHBie 9 3apa>Kajin o^HOKpaTHo b ^03e 5000 HHBa- 
3HOHHLIX HHIi; AsCdHs SUUTYl Ha OftHy OCo6l. KpOBB HCCJieAOBaHHH CLIBOpOTKH 

6paJin nepeA h Ha 1-h, 3-h, 5-h, 7-h, 9-h, 12-h, 15-h, 19-h, 24-h h 27-h ahh nocjie 

3apa>KeHHH. J^HHaMHKy KOJIHHeCTBeHHOrO H3MeHeHHH ypOBHH HMMyHOrJIoGyJIHHOB 
b npoqecce acnapHA03a H3ynaJiH ^paKAHOHHpoBamieM clibopotok 3apa>KeHHBix 
>khbothbix Ha KOJioHKe c ce^aAencoM T-200 c nocjieAyiomHM pa3AejieHHeM $paKii;HH, 
€o^ep>Kani;eH Ig G h APyrne KJiaccBi HMMyHorjioSyjiHHOB, Ha KOJioHKe c ce^a^eK- 
€om JJEAE-50, ypaBHOBemeHHon $oc<|)aTHo-cojieBBiM 6y(j)epHBiM pacTBopoM npn 
€MeHe MOjmpHocTH pacTBopa ot 0.01 ao 0.03 (^3BeHH, fepren, 1976). HncTOTy 

nojiyneHHHx $paKii;HH HMMyHorjioSyjiHHOB npoBepnjm mctoaom HMMyHoajieKTpo- 
$Ope3a C HCnOJIB30BaHHeM KpOJIHHBeH aHTHCBIBOpOTKH npOTHB rJIo6yJIHHOB CBIBO- 
Potkh mopckoh cbhhkh. CneijH^HHecKHe aHTnnapa3HTapHBie aHTHTejia b nccjieAy- 
eMBIX CBIBOpOTKaX BBIHBJIHJIH HMMyHO(|)epMeHTHOH peaKqHeH (HOP) B MHKpOBapH- 

aHTe no MeTOAy BojiJiep h APyrne (Voller e. a., 1976) c MOAH<|)HKaij;HHMH npHMeHH- 
TejiBHo k HaniHM oS^eKTaM. B KanecTBe aHTnreHa ncnojiB30BajiH coMaTHnecKHH 
OKCTpaKT, npnroTOBjieHHBiH H3 jihhhhok acKapHA 2-h CTaAHH pa3BHTHH b pa3BeAe- 
hhh 1 : 100 (18 MKr 6ejiKa/MJi) Kap6oHaTHo-6nKap6oHaTHBiM 6y$epoM pH 9.6 
(Haskins, Weinstein, 1957; Boroskova e. a., 1974). ^jih nocTaHOBKH peaKqHH ro- 

TOBHJIH KOH'BIOraT H3 y-rJIo6yJIHHOBOH (JpaKIJHH, BBIAeJieHHOH H3 fepOJIHHBeH aHTH- 
CBIBOpOTKH K TJIoSyJIHHaM CBIBOpOTKH MOpCKOH CBHHKH. B KaneCTBe MeTKH HCnOJIB- 
30BaJiH nepoKCHAa3y, cniHBKy npoBOAHJin c noMom,Bio nepHOAaTHoro oKHCJieHHH 
{Nakane, Kawaoi, 1974). PeaKipno CTaBHJiH b MHKpoTHTpoBaJiBHBix njiamnax H3 
nojiHCTHpojia oTenecTBeHHoro npoH3BOACTBa (JlemmrpaACKHH 3aBOA MeAnoJiHMe- 
Pob); b KanecTBe oTMBiBaion^eH jkhakocth nocjie Ka>KAoro aTana HaHeceHHH h HHKy- 
6an;HH peareHTOB c noBepxHocTH nojiHCTHpojia HcnojiB30BajiH BOAonpoBOAHyio BOAy 
€ Ao6aBjieHneM 0.05%-noro TBHHa-20 hjih 21. Pa3BeAeHne HCCJieAyeMBix cbibopotok 
h KOH'BioraTa npoBOAHJin 0.15 M pacTBopoM xjiopHCToro HaTpnn pH 7.2—7.4 c ao- 
6aBjieHneM 0.05 %-Horo OBinnero ajiB6yMHHa a^h yMeHBmeHHH HecnepH^HnecKOH 
cop6n;HH. J^jih npoHBjieHHH nepoKCHAa3Hon aKTHBHocTH b KanecTBe cy6cTpaTa 
HcnojiB30BajiH 0.08 %-hbih pacTBop 5-aMHHocajran;HJioBOH khcjiotbi pH 6.0, Ha 
9 nacTen KOToporo AoSaBJiHJiH oAHy nacTB 0.05 %-hoh nepeKHCH BOAopoAa. 

BtOPOH OnBIT no H3yneHHIO aKTHBHOCTH HMMyHOKOMneTeHTHBIX T- H B-KJieTOK 
B AHHaMHKe aCKapHA03HOH HHBa3HH H peHHBa3HH p03eTK006pa3yK)Hi;HMH MeTOAaMH 
npoBejiH Ha 39 mopckhx CBHHKax npn Tex >Ke cponax nccjieAOBaHHn h A03e 3apa- 
meHHH, hto h b nepBOM onBiTe. HccjieAOBaJin cejie3eHKy (G), nopTaJiBHBin (n), 
6pBi>KeenHBiH (B) h cpeAocTeHHBin (Gp) jiHM^aTHnecKne y3JiBi. CycneH3Hio moho- 
HyKJieapHBix KJieTOK nojiynajin nyTeM roMoreHH3HpoBaHHH KyconnoB HCCJieAyeMBix 
opraHOB Maccon 1—2 r b xojioahoh cpeAe M 199 pH 7.2. nojiynemiBiH roMoreHaT 
MHoroKparao npoMBiBaJiH peHTpH(|)yrHpoBaHHeM npn 400q b Tenemie 5 mhh, a oca- 
Aok KJieTOK pa36aBjmjiH toh >Ke cpeAon ao KomjeHTpapHH 10 6 /0.1 mji cpeABi. 
Ot apHTpopHTOB ocBo6o>KAaJiHCB nyTeM KpaTKOBpeMeHHOH HHKyGapHH b 0.8 %-hom 
paCTBOpe XjiopHCToro aMMOHHH C nOCJieAyiOmHM AByKpaTHBIM npOMBIBaHHeM KJieTOK 
b toh >Ke cpeAe npoxapKOBa (Prochazkova, 1979). YpoBeHB T-jihm<J)oi],htob onpe- 
Ae jihjih no MeTOAy CTaAenep h ap* (Stadecker e. a., 1973) c MOAH^HKapHHMH (E-po- 

3eTKH). G 3TOH peJIBIO 0.1 MJI HHCTOH CyCneH3HH H30JIHpOBaHHBIX JIHM(|)OHAHBIX KJie¬ 
TOK b yKa3aHHOH KOHpeHTpapHH CMeniHBaJiH c oAHHaKOBBiM o6t»6mom cbibopotkh 
njioAa KpynHoro poraToro CKOTa h abohhbim o6T>eMOM 0.05 %-hoh cycneH3HH apHT- 
poqHTOB KpojiHKa, coAep>Kam;HXCH b TeneHne 5 cyr b pacTBope AjiBceBepa b co- 
OTHOHieHHH 50 I 1. 

EA-po3eTKoo6pa3yioii];HH MeTOA XoHpn, GoyjicGn (Khonry, Soulsby, 1977), 

HCnOJIB30BaHHBIH RJ1K BBIHBJieHHH B-KJieTOK, CHHTe3HpyK)m;HX CnepH^HHeCKHe aHTH¬ 
Tejia, 3aKJnonaJiCH b tom, hto rjik ceHCH6HJiH3an;HH 5 %-hoto pacTBopa apHTpopn- 
tob 6apaHa HcnojiB30BajiH BBimeyKa3aHHBiH aHTnreH H3 jihhhhok acnapHA, cbh3bi- 
BaHHe KOToporo c apHTpoiprraMH npoBejiH c noMoipBio 0.04 M xjiopHCToro xpoMa 
B OTJIHHHe OT MeTOAHKH aBTOpOB, HCnOJIB30BaBHIHX TJiyTapOBBIH ajiBAerHA* 

EAG-po3eTKoo6pa3yioii];HH mctoa KoMepnK (Komarek, 1979), no3BOJinioin;HH 
onpeAejiHTB B-jihm(|)oii;htbi Ha ocHOBe hx pepenTopoB rjm KOMnjieMeHTa , CTaBHJiH 
c HCnojiB30BaHneM apHTpopHTOB SapaHa, CTa6HJiH3npoBaHHBix b pacTBope AjiBceBepa 
b TeneHne 5 cyT (no MeTOAHKe 10 cyT), CBe>Kero KOMnjieMeHTa ot mopckhx cbhhok 
b THTpe 1 : 160 h 1 : 320 (bmccto KOMnjieMeHTa ot MBirnen b THTpe 1 : 10). 
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PE3yJIbTATbI H HX OECy>KAEHHE 


KojiHHecTBeHHoe onpeAeJieHiie ypoBHH CbiBopoTOHHbix HMMyHorJio 6 yjniHOB 
(Ig M, Ig G) noKa 3 ajio, hto yme c nepBLix AHeii acKapHA 03 Hoii iiHBa 3 ini Ha 6 jno- 
AaeTCH cflBiir b dopoHy hx yBeJiHneHHH (pnc. 1 ). Tan, KOHii;eHTpaij;HH Ig M y?Ke 
Ha 3 -ii AeHb nocjie 3 apameHiiH ot 0.5 mt/mji (kohtpojil) AOCTHTJia ypoBHH 1.05 mt/mji 
h npo,a;oji}KaJia yBeJiiiHiiBaTbcn b nocjie^yioiii.He cpoKH, nocTeneHHo AocTiiran cBoero 
MaKCHMy m a Ha 15 -h a^hb HHBa 3 iin. K 9 T 0 My cpony KOJinnecTBo Ig M cocTaBHJio 
2.25 mt/mji, hto b 4.5 pa 3 a npeBbimajio KOHTpojibHbie noKa 3 aTeJin. HaniiHan 
c 19 -ro flHH HHBa 3 HH ypoBeHb HMMyHorjio 6 yjiHHOB BToro KJiacca Hanaji Me^jieHHo 
cHHJKaTbCH ( 1.9 Mr/Mji), ho TeM He MeHee k 24 -My ahk>, Kor^a (JjaKTiinecKH npoimio 
ynse 5 ojiee 10 AHeii c MOMeHTa Bbixo^a H 3 opraHH 3 Ma huibothbix HHBa 3 iioHHoro 
HanaJia, KOHi^eHTpapiiH Ig M ocTaBaJiacb Bbime HopMbi 6 oJiee neM b 2 pa 3 a h co- 
CTaBHJia 1.25 mt/mji. Bojiee pe 3 Koe yMeHbineHHe KOJiiinecTBa Ig M otmgthjih Ha 
27 -ii ^eHb nocjie 3 apa>KeHHH, Kor^a ero noKa 3 aTejiH npH 6 jiH 3 Hjincb k KOHTpojibHbiM 
H COCTaBIIJIII COOTBeTCTBeHHO 0.85 H 0.65 Mr/MJI. yBeJIHHeHIie ypoBHH Ig G B Cbl- 
BOpOTKe HHBa 3 HpOBaHHbIX JKHBOTHbIX npOHCXOflHJIO TBK>Ke C nepBbIX Rttett nOCJie‘ 



Pwc. 1. KOHI^eHTpai^HH CblBOpOTOHHOTO Ig M B flHHaMHKe aCKapHfl03HOH IiHBa3HH. 

,Ho3npoBKa (b Mr/MJi): no och aScijHCC — l — 0.5; 2 — 0.65; 3 — 1.05; 4 — 1.4; 5 — 1.6; 6 — 1.85; 7 — 2.05: 
8 — z.25; 9 — 1.9; 10 — 1.25; 11 — 0.85; 12 — 0.65. IIo och opahh3t — ahh nccjieAOBaHHH nocjie 3apa>«eHHff. 

3apa>KeHHH, ho 6ojiee nocTeneHHo (pnc. 2). TaK, Ha 3-ii a^hb HHBa3Hii KOJinnecTBo 
Ig G cocTaBHjro 3.8 mt/mji, hto npH6jiH3HTejibH0 b 1.5 pa3a Bbime, neM y kohtpojib- 
Hbix >khbothhx (2.6 mt/mji) h npoflOJiJKajio yBejiHHHBaTbCH b nocjie^yionuie cponii. 
Han6ojiee noKa3aTejibHbie H3MeHeHHH b KojiHHecTBeHHOM co/jepjKaHim IgG Ha6jno- 
AajiH c 9-ro ahh HHBa3Hn (7.95 mt/mji), oAHano MaKCHMajibHoro ypoBHH KOHpeHTpa- 
ijhh cbiBopoTOHHoro Ig G AocTHrjia Ha 19-ii a^hb nocjie 3apa>KeHHH (11.4 mt/mji). 
K 3TOMy cpony KOJiiinecTBo Ig G npeBbicHjio KOHTpojibHbie noKa3aTejm 6oJiee neM 
b 4 pa3a. B nocjieAyioiipie ahh nponcxoAHjio nocTeneHHoe CHiimeHiie ypoBHH IgG, 
KOHii;eHTpaLiiHH KOToporo, o^Hano, ocTaBaJiacb noHTH b 3 pa3a Bbime nepBOHanajibHo 
ycTaHOBjieHHoro ypoBHH (2.6 mt/mji). AHajiorHHHan 3aK0H0MepH0CTb oTMeneHa 
B OTBeTe JIHM$OH^HOH TKaHII 3apa>KeHHLIX acnapH^aMH MOpCKHX CBHHOK (puc. 3 — 5). 
IloBLimeHiie KojiiinecTBa T-KJieTOK (E-po3eTKH) bo Bcex iiccJie^yeMbix opraHax 
Ha6jnoAajiH yn<e b nepBbie ^hh HHBa3HH (C— 22 %, H — 21 %, B — 22 %, Cp — 
20 %), b nocjieflyioiijHe cpoKH $a3a noA'teMa npoAOJUKajiacb, AocTHTHyB MaKCHMaJiL- 
hoto ypoBHH b cejie3eHKe (29 %) h b 6pbi>KeeHHOM jiHM$aTiiHecKOM y3Jie (25 %) 
Ha 5-ii, a b nopTajibHOM (29 %) h b cpe^ocTeHHOM (27 %) JiHM^aTHHecKHX y3Jiax — 
Ha 7-ii h 9-ii ahh nocjie 3apa>KeHHH COOTBeTCTBeHHO. IlepBoe noHH>KeHHe nncjia 
T-KJieTOK ycTaHOBHJiii Ha 7 -h jj^enh b 6pbDKeenHOM (22 %), a Ha 9-ii %e Hb HHBa3HH — 
b cejie3eHKe h b nopTajibHOM jiHMtJaTHHecKOM y3Jie (24 h 22 %). HaniiHan c 12* — 
15-ro ahh nocjie 3apan<eHHH hoaoShlih (£aKT 6biji neTKo 3aperHCTpnpoBaH bo Bcex 
HccJieAyeMbix opraHax. 

YBejiHHeHHe nonyjmn;HH B-KJieToK c pepenTopaMH rjik KOMmieneHTa (EAC- 
po3eTKn) ycTaHOBHJiii b cejie3eHKe, nopTajibHOM h 6pbi>KeeHHOM Ji/y3Jiax (cooTBeT- 
cTBeHHo 18, 17 h 16 %) y>Ke Ha 1 -h a^hb, a b cpeAocTeHHOM (15 %) — Ha 2—3 -h ahh 
iiHBa3HH. B SoJibmHHCTBe HccJieAyeMbix opraHOB MaKCHMajibHoe hhcjio TaKiix KJie- 
tok ycTaHOBHJiH Ha 7-h h JiHiiib b cpeAocTeHHOM jiHM(j)aTHHecKoM y3Jie Ha 9-ii ahh 
nocjie 3apa>KeHHH (COOTBeTCTBeHHO C — 28 %, IT — 24 %, B — 23 h Cp — 18 %). 

IlepBoe yBeJIHHeHIie nonyjiHHHH B-KJieTOK, HecymHX cneHH(|)HHecKHe pepenTopbi 
ahh F 0 $paTMeHTa Ig (EA-p03eTKH), npOHCXOAHJio Ha 2-ii a^hb HHBa3HH h npoAOJi* 
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tfsajioct noCTeneHHo b nocjiepyioipHe cpoKH. K 5-My p hio nocjie 3apa>KeHHH Bejrn- 
HHHbl B-JIHM^OPHTOB COCTaBHJIH b C — 9, b II — 7, bB — 4 h b Cp — 12 % . MaKCH- 
MajibHoro ypoBHH 3Ta KJieTOHHaa nonyjiHpiiH pocrarjia b cejie3eHKe (12 %) Ha 
7 -h, a b 6pbi>KeeHHOM, nopTajibHOM h cpepocTemioM ji/y3Jiax (cooTBeTCTBeHHo 12, 
12 h 14 %) — Ha 5 -h, 9-h h 12-h phh HHBa3HH. 3aTeM HaraHajiacb noHii>KaiomaH 
(j)a3a, aeTKo 3a(j)HKCiipoBaHHaH bo Bcex 
HCCJieflyeMbix opraHax c 15-ro phh 
nocjie 3 apa>KeHHH (C — 10 %, II — 

6, B — 5 h Cp — 8 %). IIoBTopHoe 
3apa>KeHHe npiiBOfliuio k 6ojiee 6u- 
CTpoMy noBbiHieHMio nonyjiapHH T- 
h B-KJieTOK bo Bcex Hccjie/jyeMbix 
opraHax. llaaimaH c 1 — 9-ro /jhh hh- 

Ba3HH (epOK HaOjIIOfleHIlil) KOJIHHeCTBO 
T-KJieTOK yBejiiiHHBanocb h poCTHrajio 
b cejie3eHKe 34 %, b nopTajibHOM, 

6pbi>KeeHHOM h cpe^ocTeHHOM ji/y3Jiax 

cooTBeTCTBeHHo 28, 34 h 34 %. 

IIoflioSHbm (j)aKT OTMeTHJIH TaK>Ke 
B OTHOHieHHH B-JIHM(j)OH,HTOB, HeCy- 
ipnx cnei^H^HHecKiie pepenTopn /jjih 
F c (jjparMeHTa Ig (EA-po3eTKii), npo- 
H^eHTHoe copepHsaHiie KOTopbix npopoji- 
>Kajio yBeJiiiHHBaTbCH h b nocjiepyiomHe 
cpoKH, ^OCTIirHyB K 9-My R HIO HH" 

Ba3HH b cejie3eHKe 14 %, b nopTajibHOM, 6pbi>KeeHHOM h cpepocTeHHOM Ji/y3jiax 
cooTBeTCTBeHHo — 12, 8 h 12 %. AHajiorHHHyio 3 aK 0 H 0 MepH 0 CTb HaSjnopajni b no- 
nyjiapHH B-KJieTOK c pepenTopaMH pjia KOMnjieMeHTa, yBejinneHiie kotophx Taione 
HaHHHaJiocb c nepBbix pHeii nocjie noBTopHoro 3apa>KeHHH h npo/i;oji>Kajiocb po 
KOHpa Ha6jiioAeHHH. OpHano, HecMOTpn Ha yBejinneHiie ypoBHH CbiBopoTOHHbix hm- 



Phc. 2. KoHpeHTpapnfl cwBOpOTOHHoro Ig G 

B a HH aMHKe aCKapH^03H0H HHBa3HH. 

Ao3HpoBKa (b mf/mji), no och aScLuicc: l — 2.6; 2 — 
3.0; 3 — 3.8; 4 — 4.3; 5 — 6.6; 6 — 7.95; 7 — 9.05; 
8 — 10.2; 9 — 11.4; 10 — 9.9; 11 — 7.75; 12 — 3.15. 
no och opjuiHaT — jihh iiccjieflOBaHHfi nocjie sapame- 

HHH. 



Phc. 3. JlHHaMHKa T- H B-JmM(|)OriHTOB (E-p03eTKH) B JlHM^OHflHHX OpraHax MOpCKHX CBHHOK 
B a HHa:vIIIKe aCKapHa03HOii HHBa3HH (a03a 5000 HHI0KHBOTHOe). 

1 — oejie3eHKa; 2 — 6pbra<eeHHbiH ji/y3eji; 3 — nopTajibHbiii Ji/y3eji; 4 — cpeaocTeHHbifi ji/y3eji. no och a6c- 
Hhcc — Ko.iH*iecTBo kjtctok (b npoijeHTax), no och opjuiHaT — joihh HCCJiejiOBaHHH nocjie 3apa>KeHHH. 


MyHorjio6yjniHOB h aiicjia HMMyHOKOMneTeHTHbix KJieTOK y>Ke c 1-ro phh nocjie 
3apa>neHHH, cnepinJaiaecKHe aHTiinapa3HTapHbie aHTHTejia BbiHBjiHjincb He paHee 
5—7-ro ^ hh HHBa3iiii panse TaKoii BbicoKoayBCTBHTejibHOH peaKpneii, Kan HMMyHo- 
(J)epMeHTHaa, no3BOJiflK)ipaH BbiHBJiHTb KOHpeHTpapmi aHTHTeji h aHTiireHa. hc- 
HHCJiaeMbie b HOHarpaMMax (cm. TaSjiHpy). MaKCHMajibHbiii thtp cneu;H(j)HHecKHx 
aHTHTeji npoTHB aHTHreHa H3 jimhmhok aCKapup 2-ii cTapHH pa3BHTHfl 6hji 3apern- 
CTpnpoBaH Ha 15—19-ii phh nocjie 3apa>KeHHH b MOMeHT, Korpa Bee KJieTOHHbie hm- 
MyHHbie peaKpim HaxoniiJiHCb b MancHMaJibHO nomnKeHHoii (j>a3e, a ypoBeHb chbo- 
poTOHHbix HMMyHorJio6yjiiiHOB, HaoSopoT, pocraraji HanSojibHiHx BejinniiH. 

CypH no TOMy, nan pa3BHBajiaCb pimaMHKa cHHTe3a HMMyHorJio6yjiHHOB, cne- 
pn^HHeCKHX aHTHnapa3HTapHbIX aHTHTeji H T- H B-KJieTOK B JIHM(j)OHpHbIX opraHax 
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3apa>KeHHbix >khbothmx, mojkho 3 aKjnoqHTb, hto b ryMopaJibHo-KJieToqHOM Mexa- 
HH3Me npH rejibMHHT03ax 3HaqirreJibHoe MecTo 3aHHMaeT HecnepH(J)HqecKHH $aKTop. 
3 to npe>Kfle Bcero BbiTenaeT H3 Toro, qTo yBeJinqeHHe ypoBHa cbiBopoToqHbix hm- 
MyHorJio6yjiHHOB, Tan>Ke nan h KOJinqecTBo T- h B-jihm(|)oh;htob (E, EAC-po3eTKn) 
HaqHHaeTca c 1-ro pa nocjie 3 apa>KeHHH, b to BpeMH Kan nonyjiaipiH B-KJieTOK 
(EA-po3eTKH) co cneu;H(J)HqecKHMH peu;enTopaMH fljia Fc $parMeHTa Ig, HBJiaiomHxcH 



Phc. 4. flHHaMHKa T- n B-jihm^oahtob (EA-po3eTKn) b jihm^ohahhx opraHax MopcKnx cbhhok 
B flHHaMHKe aCKapafl 03 H 0 H HHBa 3 HH (fl 03 a 5000 HHIj/jKHBOTHOe). 

l — cejieaeHKa; 2 — 6pbi>KeeHHbiii ji/y3eji; 3 — nopTajibHbiii ji/y3eji; 4 — cpenocTeHHbift ji/y3eji. no och a6c- 
j qncc — KOJiMHecTBO KJieTOK (b npoqeHTax), no och opflHHaT — iihh nccjienoBaHHii nocne 3apameHHH- 


npe^niecTBeHHHKaMH aHTHTejioo6pa3yiomiix KJieTOK, h cooTBeTCTBeHHo cnen;H(|)Hqe- 
CKHe cbiBopoToqHbie aHTHTeJia b KpoBOTOKe hohbjihiotch no3>ne. IIpHqeM HeTpyAHO; 
3aMeTHTb H3 Haninx flaHHbix, qTo $a3a MaKCHMaJibHoro no^beMa qncjia T- n B-KJie- 
tok b npopecce 3apa>KeHna HacTynaeT ObiCTpee h TaK>ne ObiCTpo H^eT Ha cnaA, 
h k 15 -\iy aH io HHBa3HH (JiaKTHqecKH npou;eHTHoe co^epjKaHne HMMy hok oMiieTeHT- 
Hbix KJieTOK oSoero Tnna aoxoaht a° MHHHMyMa, ecjm reJibMHHT03Hbin npopecc 



Phc. 5. flmaMHKa T- h B-jihm(J)Oi^htob (EAG-po3eTKn) b jihm^ohahhx opraHax MopcKnx cbhhok 
B flHHaMHKe aCKapHfl03H0H HHBB3HH (fl03a 5000 HHIj/>KHBOTHOe). 

l — ceJie3eHKa, 2 — OpbDKeenHbiH ji/y3eji t 3 — nopTajibHbiii ji/y3eji, 4 — cpeaocTeHHbift ji/y3eji. no och a6c- 
pucc — KOJiHHecTBO KJieTOK (b npoqeHTax), no och opHHHaT — hhh HCCJieHOBaHHft nocne 3apa>KeHHH. 


He noflflepnoiBaeTCfl hobhm 3apa>KeHneM. Tan, KOjraqecTBo T-kjictok (E-po3eTKn) 
b 3aBHcnMOCTH ot HCCJieflOBaHHoro opraHa ^ocTHrajio nHKa Ha 5—7-fi ahh, B-jihm- 
(j)ou;HTOB c MeMSpaHHbiMH peu,enTopaMH AJifl KOMnjieMeHTa (EAC-po3eTKn) — 

7— 9-h ahh HHBa3HH. B-KJieTKH co cneu;H(|)HqecKHMH pen;enTopaMH ajih Fc $par- 
MeHTa Ig (EA-po3eTKH) flocTHrajin MaKCHMajibHbix BejmqHH b 6pbi>KeeqHOM Ji/y3Jie 
Ha 5-h aghb, b cejie3eHKe — Ha 7-ft, a b nopTajibHbix h cpeAocTeHHbix ji/y3Jiaxf— 
Ha 9-h fleHb nocjie 3apa>KeHHH. KojraqecTBeHHoe cpaBHeHHe noKa3ajio, hto qncjio 
EA-po3eTKoo6pa3yioin;Hx KJieTOK 6 hjio ropa3AO MeHbine, neM EAC-kjictok. OKa- 
3ajioct, hto Ka?KAi»iH jiHM(|)OHflHbm opraH oTBeqaJi CHHTe30M T- h B-nonyjiHii;iiH 

JIHM(|)OHiHTOB HHAHBHAyaJIbHbIM CnoCoOoM C HpKHMH pa3JIHqHHMH B HX paCnpeAO- 

jieHHH, npnqeM b Koppejmpim c MHrpaijH ohhoh $a30H AaHHoro rejitMHHTa h c raaB- 
hmmh qepTaMH b pacnpeAejieHHH aHTHreHa b jiHM^aTHqecKon cncTeMe MJieKonuTa- 
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Pe3yJIbTaTH HMMVHO(J)epMeHTHOH peaKpHH 
b ^HHaMHKe acKapii,n;o3HOH hhb£13hh c aHTHreHOM 
H3 JIITMTIHOK Ascaris SUU 771 2-H CTa^HH pa3BHTHH 


Tpyn- 

nu 

>KHBOT- 

HBIX 

CpOKH 

HccjieAO- 

BaHHH, 

AHH 

Thtp cbiBopoTOK h noKa3aTejiH E 

1 : 20 

1 : 40 

1 : 80 

1 : 160 

1 : 320 

1 : 640 

I 

1-ii 

0.04 

0.03 

0.02 

0.01 

0.005 

0.002 

II 

3-ii 

0.18 

0.16 

0.08 

0.07 

0.05 

0.03 

III 

5-ii 

0.23 

0.18 

0.15 

0.12 

0.11 

0.09 

IV 

7-ii 

0.50 

0.31 

0.24 

0.17 

0.14 

0.12 

V 

9-h 

0.58 

0.45 

0.40 

0.26 

0.16 

0.135 

VI 

12-ii 

0.59 

0.53 

0.45 

0.30 

0.22 

0.16 

VII 

14-h 

0.61 

0.56 

0.50 

0.32 

0.23 

0.16 

VIII 

19-ii 

0.66 

0.62 

0.59 

0.56 

0.37 

0.28 

IX 

24-ii 

0.55 

0.53 

0.41 

0.28 

0.20 

0.15 

X 

27-ii 

0.17 

0.07 

1 

0.04 

0.03 

0.015 

0 


npHMei a Hue, Kojin^ecTBO whbothbix b rpynne — 5—7, no3a 
sapameHHH — 50C0 atm A. suum/>KHBOTHoe E = E 0 iiht — E KO H T poaL* 


K>m,Hx no Hocceji n 9## (Nossal, Add, 1971). Pe3yjii>TaTLi Hanmx nccae,n;oBaHHH 
yKa3LiBaiOT Ha to, hto aHTHreHHLin CTHMyji npn 3apa;neHHH nponcxoAHT bo Bcex 
opraHax noaTH o^HOBpeMeHHO, pa3anaHH Hadjiio^aiOTCH jinniB b nepno^ MaKcn- 
MajiBHoro o6pa30BaHHH pa3anaHoro Tnna po3eTOK. HecKOJitKo HHan 3 aKOHOMep- 
hoctb oTMeneHa b KHHeTHKe HMMyHoraoSyaHHOB KJiaccoB Ig M h Ig G. Xoth yBe- 
jinneHne nx ypoBHn npoHCxo/jHT c nepBBix ^Hen nocjie 3apa>neHHH, npoi^ecc Hanon- 
jieHHH b KpoBOTone HecKOJiBKo pacTHTHBaeTCH no BpeMeHH, n (JaKTHnecKH b nepnoA 
MHHHMaJIBHOrO KOJIHHeCTBa T- H B-KJieTOK B JIHM(|)OHAHBIX OpraHaX HHBa3HpOBaHHBIX 
>khbothbix coAepammie HMMyHorjiodyjiHHOB flocraraeT MaKCHMajiBHBix BejinqnH. 
9 tot cpoK npnxoAHTcn Ha 15 —19-h ,zj;hh HHBa3HH h npo^oJi>KaeTCH ^an na>K,a;oro 
KJiacca Heo^HHaKOBo. Kan npaBHjio, ypoBeHB IgM k 24-My #hio HHBa3HH 3 Haan- 
TejiBHo CHH>KaeTCH, a k 27-My npHSanasaeTCH k hcxo^hbim ^aHHtiM (0.85 h 0.65 mt/mji), 
Tor^a Kan b 3th cponn KOJinqecTBeHHoe co^epmaHHe Ig G ocTaeTca Ha bbicokom 
ypoBHe, npeBBimaiomeM KOHTpojiBHLie noKa3aTejin 6ojiee aeM b 3 pa3a (7.75 
h 3.15 mt/mji). HecMOTpa Ha to hto ypoBeHB clibopotohhbix HMMyHorjio6yjiHHOB 
yBejmqHBaeTCH y>ne c nepBBix ^Hen nocjie nona^aHna b opraHH3M HHBa3HOHHoro 
Haaaaa, cneijH^iiaecKHe aHTHTejia b CLiBopoTKax 3apa>neHHBix >khbothbix o6Hapy- 
>KHBaioTca He paHee 5— 7-ro #hh HHBa3HH h to b hh3khx THTpax. nocae^Hee npem^e 
Bcero CBH^eTejiBCTByeT o cjiotkhocth HMMyHHoro oTBeTa, conpoBoa^aiomerocH 
OftHOBpeMeHHBIM CHHTe30M KJieTKaMH JIHM^OH^HOH tkbhh Kan cneu;H(|)HHecKHx 
aHTHTea, Tan h Hecneii;H(|)HHecKHx HMMyHoraoSyanHOB. npapo^a nocae^HHx em,e 
He BBiacHeHa Komja, o^HaKo HMeiomneca no aTOMy Bonpocy cyameHHH b 6ojib- 
uiHHCTBe cbo^htch k TOMy, hto 3th HMMyHorjioSyjiHHLi He HMeioT xapaKTepHBix npn- 
3HaKOB aHTHTea h He oSjia^aioT choco6hoctbh> CBa3BiBaTBca c aHTnreHOM. Ha pa3HBix 
CTa^nax HMMyHHoro OTBeTa CHHTe3 Hecneu;H<|)HHecKHx 6ejiKOB MomeT 6bitb paBeH 
hjih /jame npeBBimaTB o6pa30BaHHe cneu;H(|)HHecKHx aHTHTea, h jihhib nocae noBTop- 
hoh HMMyHH3au;HH nan 3apa>KeHHa pe3K0 B03pacTaeT ancao KaeTOK, CHHTe3Hpyiom,HX 
cneu;H(|)HqecKHe HMMyHoraoSyaHHLi (HeSe^eB, TaHHHa, 1971). 9th ^aHHBie nocay- 
TKHan ocHOBaHneM c^eaaTB npeftnoaomeHne o tom, hto ^hh Haaaaa CHHTe.3a b KaeT- 
Kax aHTHTea TpeSyeTca Haanane Kanoro-To onTHMaaBHoro KoanaecTBa aHTHreHa, 
b npoTHBHOM cayaae HMMyHOKOMneTeHTHLie KaeTKH 6y#yT npo^yu^HpoBaTB ToaBKo 
Hecneu;H(|)HaecKHe HMMyHoraoSyanHBi. Ha Ham B3ran^, 3 to npeAnoHomemie Han6o- 
aee no^xo^HT h k HaniHM oSBeKTaM-reaBMHHTaM. BeponTHo, 3thm motkho o6bhchhtb 
^obohbho aacTo BCTpeaaiomeecH npn reaBMHHT03ax HBaeHne, Kor^a ryMopaaBHBie 
aHTHTeaa b CBiBopoTKe #ame BBicoKoayBCTBHTeaBHBiMH peaiojHHMH He perncTpn- 
pyiOTcn, a napa3HTBi npn bckpbithh o6Hapy>KHBaiOTCH. He^ocTaToaHocTB aHTHreH- 
hoh CTHMyanH;HH, HaSaio^aeMan npn caa6on CTeneHH HHBa3HH, bh^hmo, cnoco6- 
CTByeT BBipaSoTKe Hecneu;H(|)HaecKHx HMMyHoraodyaHHOB, ho He aHTHTea, o^HaKO 
He3aBHCHMO ot 3Toro b SoaBimracTBe cayaaeB motkho HaGaio^aTB noBBimeHHyio pe- 
3HCTeHTH0CTB k noBTopHofi HHBa3HH. nocae^Hee, Ha Ham B3ran^, CBH^eTeaBCTByeT 
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<0 CTHMyjrapyiomeH pojra HecnepmJmuecKHx HMMyHorjioSyjiHHOB. B nocjie^Hne ro^ti 
no^oSHtie (J)aKTti oftHOBpeMeiraoro CHHTe3a HMMyHorjioSyjiHHOB h aHTHnapa3HTapHbix 
aHTHTeji CTaJiH OTMeuaTbCH h npn mhothx rejitMHHT03ax. 0 cmrre3e HecnepH^HHe- 
ckhx HMMyHorjioSyjiHHOB yKa3tiBajiocb npn $aci];H0Jie3e, 330(J)arocTOM03e, paHee 
TaKoe HBJieHne mbi HaSjiiop^JiH npn reM0HX03e (BepemKO, KypouKHHa, 1982). 
BKcnepHMeHTaJiBHtiM nopTBep>KpeHHeM hbhjiocb Tanm© cooSipeHne JIh(J)(J)ji ,I(meHMC 
h ppyrnx (Liffle James e. a., 1982), KOTopLie b CbiBopoTKe kpobh 3apameHHbix ihh- 
CTOcoMaMH Mtimen onpepejiHJin bbicokhh ypoBem> Ran oSipnx, Tan h cnepmJmuecKHx 
aHTHnapa3HTapHtix HMMyHorjioSyjiHHOB, b ochobhom KJiaccoB Ig M Ig G, koh- 
peHTpapHH KOToptix B03pacTajia opHOBpeMeHHo. CpaBHiman Hamn paHHtie c pe- 
3yjiBTaTaMH nopoSHtix nccjiepoBaHHH ppyrnx aBTopoB, MomHo oTMeTHTb oSipyio 3a- 
KOHOMepHOCTB, XOTH y pa3HLIX HCIIOJIHHTeJieH Ha6jIK)paiOTCH HeKOTOpbie pa3JIHTOH 
b cpoKax BtiHBJieHHH h b KOJinuecTBe EA-po3eTKoo6pa3yioiu l Hx KJieTOK, npepmecT- 
BeHHHKOB aHTHTeJIOCHHTe3HpyiOm i HX JIHM(|)OI];HTOB. IIo paHHBIM XoHpH h CoyjicSn 
(Khonry, Soulsby, 1977), nepBoe yBejinueHne 3 thx KJieTOUHbix 3JieMeHT0B nponcxo- 
Phjio ua ophh peHb paHbme h pocTHrajio MaKCHMaJibHbix BejinuHH b oTpejibHbix opra- 
Hax Tanme HecKOJibKo paHbme, ueM b Hanrax onbiTax. B to me BpeMH b nccjiepoBa- 
hhhx IIojieTaeBOH (1978), H3yuaBHieH pnHaMHKy EA-po3eTKoo6pa3yiom l Hx KJieTOK 
b cejie3eHKe npn 3KcnepHMeHTaJibH0M acKapnpo3e Ha Mbimax, nepBoe He3HauHTejib- 
Hoe noBbimeHne 3 thx KJieTOK oTMeuaJiocb Ha 3 -h (0.5 %), a MaKCHMajibHoe kojih- 
necTBo B-jihm^orhtob co cnepmfmHecKHMH pepenTopaMH aBTop ycTaHOBHJia Ha 
15 -h peHb HHBa3HH (8 %). B Hanrax 3KcnepHMeHTax nepBoe yBejinueHne ypoBHH 
B-RjieTOK h b SojibmeM npopemre Tan me, Kan h MaKCHMajibHoe KOJinuecTBo nopo6- 
HHX KJieTOHHbIX 3JieMeHTOB, Ha5jIK)paJIOCb 3HaHHTeJIbHO paHbme (cOOTBeTCTBeHHO 
2 -h peHb — 7; 5-h — 12 %). Pa3HHpa, Ha5jiiopaeMaH b pe3yjibTaTax pa3Jimmbix 
aBTopoB, B03MomHo, CBH3aHa c npHMeHeHneM pa3Hbix aHTHreHOB pjia ceHCH6njiH3a- 
h;hh apHTpopHTOB, a Tanme c pa3JiHUHHMH b MeTopHnecKHx npneMax npn nocTa- 
HOBKe EA-po3eTKoo5pa3yiom 1 ero TecTa. IIojiyHeHHbie HaMi paHHbie, CBnpeTejibCTBy- 
lOIipie 0 MHOrO(J)aKTOpHOCTH HMMyHHOrO OTBeTa H OTHOCHTeJIbHO CJia6o BbipameHHOM 
cnepmJmHecKOM ryMopajibHO-KJieTcmHOM $aKTope, pojimHbi yumrbiBaTbCH npn H3y- 
neHHH BonpocoB, KacaioiRHXCH b nepByio onepepb HMMyHopnarHocTHKH h HMMyHO- 
PpO(|)HJiaKTHKH reJIbMHHT030B. 
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DYNAMICS OF IMMUNOGLOBULINS AND IMMUNOCOMPETENT 
LYMPHOCYTES IN GUINEA PIGS DURING EXPERIMENTAL ASCARIASIS 

V. K. Berezhko, Z. Boroshkova, M. Benkova 
SUMMARY 

The paper presents data on variations in the level of serous immunoglobulins (Ig M and 
Ig G classes), immunocompetent T- and B-lymphocytes in lymphoid organs (spleen, mesen¬ 
teric, portal and mediastinallymph nodes) and specific antiparasitic antibodies in guinea pigs 
during the dynamics of experimental ascariasis. 
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